Background {#Sec1}
==========

Medical education research (MER) should and could improve the health of the public by informing policy and practice but it suffers from many methodological limitations including small sample sizes, cross sectional designs, and lack of attention to important context variables. There are increasing calls for medical education research, a poorly funded field, to go beyond the proximate outcomes of training to study more distal clinical outcomes using "big data" strategies \[[@CR1], [@CR2]\]. And yet, even within the same institution, data is collected using different systems and a wide range of formats, without a shared ontology or structured language and therefore is not organized to enable longitudinal tracking of learners, learning, or linking with outcomes.

While medical trainees must be afforded the same ethical and legal protections as any research subjects and U.S. federal regulations allow the use of educational data collected in the routine conduct of a required curriculum for research without written consent from learners, medical school research ethics review boards are not consistent in their approach to trainees as study subjects, complicating the ethical conduct of this type of research \[[@CR3]\]. Establishing research registries can help overcome some of these barriers and facilitate higher impact, ethically rigorous programs of medical education research \[[@CR4]\].

Research registries compile and maintain multiple-source, standardized information on potential study participants longitudinally for many purposes \[[@CR5]\]. The National Leprosy Registry in Norway established in 1856, was the earliest disease specific registry, and the number of disease specific registries has increased steadily since \[[@CR6]\]. More recently, research registries have focused on data integrity and quality improvement, following in the footprints of the Framingham Heart Study-style that began in 1970 \[[@CR5], [@CR7]\]. In 2006, the Research on Education Outcomes (ROMEO) unit of the Program for Medical Innovations and Research (PrMEIR) at New York University's (NYU) School of Medicine established the Database for Research on Academic Medicine (DREAM) with funding from the Bureau of Health Professions (BHPr) of the department of Human Resource Services Administration (HRSA \# D54HP05446). Borrowing from the constructs underlying disease registries, the goal of DREAM is to enable ethical, longitudinal study of outcomes in medical education through the collection of routine trainee and educational context data \[[@CR8]\]. DREAM, a potential database assembled as needed to ask and answer specific research questions, is structured as two research registries - one for Medical Students (established in 2008, with 1438 current individuals enrolled) and the second, a Graduate Medical Education Registry (established 2006, with 1988 current individuals enrolled), for trainees in the twenty participating residency and fellowship programs in our institution.

With approval from NYU's Institutional Review Board (IRB) for our medical student and resident/fellow registries, we have been collecting written informed consent from medical trainees (students, residents, and fellows) using highly structured, transparent procedures. We request permission to compile data collected as a routine, required part of the trainee's education for use in medical education research. Consenting subjects are informed both verbally and in writing that only data that has been de-identified by DREAM's Honest Broker- a specific individual is responsible for serving as the data steward for the registries and who has absolutely no involvement in the selection, recruitment, employment, evaluation or education of the potential subjects- will be made available for the purposes of research. The consenting process is conducted by core members of the research team serving as Honest Brokers to ensure that the students' and residents' decision to consent is private and will not have repercussions (perceived or actual) for their standing in medical school.

DREAM is a collection of routinely gathered educational data spanning the undergraduate medical education (UME, medical school leading up to the Medical Doctor degree)-graduate medical education (GME, residency training also known as post graduate education leading to eligibility for specialty board certification) continuum. Available data at the UME level includes admissions data (e.g., Medical College Admission Test (MCAT) scores, Bachelor's Degree Grade Point Average (GPA) and field of study (also referred to as major), medical school admissions multiple-mini interview scores), academic performance data (e.g., medical knowledge exam scores, clinical clerkship grades, clinical and workplace-based assessments), performance-based assessments (e.g., Objective Structured Clinical Examinations (OSCEs) and simulations), national licensing exams (Specialty Shelf, Step 1 and Step 2 Exams), and assessments of professional development. Available data at the GME level depends on the participating residency program but generally includes admissions data (medical school, Step 1 and Step 2 Clinical Knowledge (CK) exam scores), attitude and clinical experience/training surveys, milestone assessments, performance-based assessments (OSCEs and simulations), national exams (specialty certification board scores) and clinical assessments (e.g., workplace-based assessments, clinical and procedural skill assessments, and Unannounced Standardized Patient visits). We are currently engaged in several initiatives to incorporate clinical process and outcome data, at least partly attributable to residents, including primary care panel process and outcome variables, laboratory test ordering, and relevant practice quality metrics. As part of the GME Registry, we ask permission to join UME and GME data of learners who graduated from both levels at NYU School of Medicine, and currently maintain a database of 250 continuum learners.
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Principle 1: ensure the MER registry is addressing an important research mission {#Sec2}
================================================================================

Invite broad input from stakeholders {#Sec3}
------------------------------------

Assembling a broadly representative team of key stakeholders early in the project ensures long-term buy-in and maximizes resource support and registry productivity \[[@CR9]\]. During initial planning phases, our discussions with community members, including medical education researchers, trainees, information technology (IT) experts, and course, clerkship and residency program directors honed registry objectives and built a case for a medical education research registry at the School of Medicine. A major objective of the registry, developed in collaboration with stakeholders, is to provide clean, easily accessible, de-identified data to the medical education community at NYU while maintaining strict confidentiality and data security. These types of data sets are exceedingly rare in medical education compared to other fields \[[@CR10], [@CR11]\].

Stakeholder relationships continue to deepen because projects using DREAM data are regularly discussed at weekly, multi-disciplinary sessions where work in progress is shared and collaborations are nurtured. In addition, our review and approval processes include consultations and advising on available data resources, research design and methods, analytic approaches and opportunities for collaboration and therefore there is a great deal of informal MER faculty development that has helped build and sustain a community of Medical Education Researchers (Fig. [2](#Fig2){ref-type="fig"}).

Identify the scope and purpose of the registry {#Sec4}
----------------------------------------------

It is critical to define the scope and purpose of the MER registry \[[@CR5]\]. Given our funding and particular areas of interest, the long term goal of DREAM is to establish the evidence base to guide medical education policy, innovation and practice by directly linking medical education with care quality and safety outcomes for patients. Our registries incorporate selective demographic and descriptive data about learners (e.g. Admissions), all routinely collected assessment and performance data, and selected education-focused survey data. For residents and fellows, we collect de-identified patient data directly attributable to those clinicians (e.g. ambulatory care-based patient panel data), and research utilizing this data is in progress \[[@CR8]\].

Our registry was developed in close collaboration with NYU's Human Subjects Institutional Review Board (IRB), the Office of Medical Education responsible for running the medical school, and individual residency and fellowship program directors \[[@CR8]\]. Carefully articulating the purpose of a medical education registry helps to maximize stake-holder involvement and buy-in (e.g. trainees, faculty, administrators, patients, the community, the IRB), and to avoid potential misunderstandings of the registry process \[[@CR12]\]. While building the argument for the need for the registry, creators should identify, become conversant with and address critical issues relevant to implementation including the privacy rights and concerns of trainees and legal concerns of the educational and training programs. In the U.S. this means being familiar with both the Health Insurance Portability and Accountability Act of 1996 (HIPAA) and The Family Educational Rights and Privacy Act of 1974 (FERPA) federal laws addressing relevant privacy rights. Data for the registry is maintained by institutional entities and housed on highly secure Medical Center Information Technology (MCIT) servers. The DREAM registries protocols describe how researchers can obtain research-ready curated sets of data (fully de-identified data for only those learners that have provided consent).

Ultimately, the DREAM registries not only serve to advance medical education research globally, they also have contributed substantially to educational scholarship locally, supported promotion and career advancement for our education faculty, and helped faculty and education leaderships answer important -- and almost always generalizable -- questions about our local curriculum.

Establish a vision and set goals related to future data needs {#Sec5}
-------------------------------------------------------------

Registry creators should remain aspirational and regularly brainstorm new research questions and protocols. Our initial plans, which included a focus on collecting performance-based assessment data (e.g. mostly from OSCEs), has grown to include additional assessment data (e.g. knowledge tests, peer assessments, mid-clerkship formative feedback). We also document the nature and timing of significant admissions and curriculum changes. Through regular registry data requests, the PrMEIR team has identified and addressed barriers to filling these requests. These barriers include technical issues such as a variety of data naming, storage, format and complexity concerns, as well as differing views on data use from course and curriculum leadership, registrar, human resources and clinical administrators despite consent from trainees (e.g. "who's data is it?"). With increasing awareness of the registry and clarification of its purpose we are seeing an increase in the number and complexity of data requests. This has pushed us to continuously improve our communication with stakeholders, clarify our written materials, and enhance our capacity for data wrangling and management \[[@CR13]\]. For instance, we have identified a goal of creating and implementing a standardized education research data warehouse with complete sets of data by student cohort \[[@CR8], [@CR11]\]. Ideally this warehouse, or mart, will become a one-stop-shop for commonly requested data elements \[[@CR8]\] that would permit aggregate data queries for planning studies and extraction of de-identified data sets for research. The Honest Broker, in more of a Data Steward role (see Principle 2 below) would help maintain the warehouse and routinely adjust its contents, structure, and data definitions to meet demands of an enlarging MER community. In our case, because financial support for DREAM staff has been provided through a combination of research and data infrastructure grants updating to a more robust and comprehensive data architecture is not yet possible. We are optimistic that as institutional data/ information technology resources become steadily more sophisticated more support will become available.

Principle 2: utilize best practice policies and procedures in establishing a MER {#Sec6}
================================================================================

Assign a honest broker {#Sec7}
----------------------

A registry should be managed by a data steward, or an individual positioned as the Honest Broker of research data. In clinical research, Honest Brokers are HIPAA compliant data preparers with a detailed understanding of the role of privacy, confidentiality and data security as regulated by legal requirement and sound moral judgement \[[@CR14]\]. A steward should be capable of carrying out routine data management practices and able to maintain IRB and collaborator communication \[[@CR14]\]. Ideally, Honest Brokers serve as a neutral intermediary between researchers and research participants and in the context of medical education, are responsible for safeguarding a participant's protected education and training data \[[@CR15], [@CR16]\]

PrMEIR's Honest Broker is usually an individual with master's level education and training specific to adhering to the rules of medical trainee privacy protection. The Broker conducts informed consent procedures with potential participants, prepares clean, de-identified data, communicates with interested collaborators, maintains a relationship with the IRB, is present during all registry related discussions, disseminates appropriate pieces of information to stakeholders, and most importantly, holds, privately and securely, the information on trainees' decision to consent. Salary support for this function (e.g. calculated as % of a full-time equivalent (FTE)) is provided by a combination of external grants and institutional operating budget.

Establish appropriate funding channels and designate faculty and staff time {#Sec8}
---------------------------------------------------------------------------

Creation of the DREAM registries was funded primarily through three successive Academic Administrative Unit grants from the US Health Resources and Services Administration (HRSA) running from 2011 to 2017. The aim of these grants was, among other things, to build the evidence base for medical education by supporting the data infrastructure necessary for linking educational efforts to patient outcomes in primary care. During the initial days of the registry, several core faculty members spent about a year designing the UME and GME registries and working with the NYU Robert I. Grossman School of Medicine's IRB to finalize the protocol, consent materials and standard operating procedures. During this period, a small portion of funding was used to obtain the input of a data scientist, with the remainder going toward salary support of PrMEIR staff and faculty. Data storage was, and remains supported through NYU's MCIT. Since then, grant funding has gone directly to PrMEIR faculty and staff (Honest Broker, Data Management Team) support in the realms of consenting, data cleaning, and upkeep of the registry.

Maintaining the two registries involves annual IRB continuation applications, consenting new learners each year, logging those consents, processing requests to participate in the registry, and overseeing data management. PrMEIR's Honest Broker (author JW) spends approximately .40 FTE on registry upkeep. Data management, including data cleaning, rationalization (variable labeling, building and maintaining data dictionaries), merging/linking of data sets, and secure data storage, requires the greatest share of resources and currently includes .50 FTE of a Data Manager and .25 FTE of a Data Analyst. When grant-funded studies use core data from the Registries, small amounts of funding have been allocated to supporting Registry Data Management. The Principal Investigator (PI), or lead PrMEIR faculty for each Registry's IRB protocol (authors CG and SZ), ensures that protocol is followed and participates as part of a small advisory committee that reviews and approves Registry requests, advises on data management practices, and makes use of the data for education research locally. This represents an estimated .05 FTE effort for each of the PIs and for each of the three advisory committee faculty members. A PrMEIR Program Administrator provides supervision to the Honest Broker and Data Management Team (.10 FTE). Therefore, the full team represents about 1.5 total FTE annually. Upkeep of the registry has since been supported in small ways through philanthropy-based funds and portions of other grants from external sources including AHRQ and foundation funding. There was little buy-in from the institution during early development phases, but this has shifted due to the meaningful output of research from those who utilize registry data.

Create rigorous, regulatory-compliant consent materials and processes {#Sec9}
---------------------------------------------------------------------

IRB approved consent forms (stamped with the approval date) describe the project, anticipated benefits and potential risks as well as processes for consenting, withdrawal of consent and reporting of coercion and breaches of privacy \[[@CR17]\]. The Honest Broker (or delegated research team member) obtains trainee consents by attending new medical trainee program orientations to conduct a brief (\< 30 min) information session. He or she briefly describes the project, allows time for trainees to read the consent form, answers questions, and collects signed, written consents from incoming learners. Trainees place their consent forms, whether they provided consent or not, in an envelope and all are asked to return the envelope in order to preserve the privacy and confidentiality of their decision to consent. Beforehand, the Honest Broker coordinates attendance with departmental leadership, collects rosters of incoming students for registry record keeping and prepares materials (printed consent forms, rosters, and attendance tracking materials).

The names of all trainees who consent to a registry are entered into the secure database (REDCap) within 24 h of collection from learners \[[@CR18]\]. Each consenting learner is assigned a unique DREAM Identification number (DREAM ID). The Honest Broker maintains this "cross walk" database connecting subject names and DREAM IDs which is kept on a secure, firewall-protected server to which only a very limited set of research team members have access (currently, *n* = 2). Signed consent forms are organized consecutively and kept in a locked file cabinet. No one but the Honest Broker and core research team has access to information on the consent status of any individual trainee. Institutional collaborators are then able to request, from the PrMEIR team, curated sets of this data for research studies \[[@CR8]\]. Collaborators must meet strict guidelines for usage. Namely, their study cannot be experimental, must be for education evaluation, assessment, or improvement purposes, and must identify each individual (Table [4](#Tab4){ref-type="table"}).

Approximately 90% of medical students (UME) and 76% of residents and fellows (GME) consent to the DREAM registries annually (Table [3](#Tab3){ref-type="table"}). Registry personnel complete and maintain all required research staff training. At our institution this includes the Collaborative Institutional Training Initiative (CITI Program) training on biomedical and social/ behavioral research, and good clinical practice. The PrMEIR faculty must maintain Principal Investigator Development and Resources (PINDAR) training completion certificates. These are research ethics trainings that are required for faculty doing research in the United States and are certified by the US Health and Human Services, Office of Science and Research. Table 3Learners in the Research Registry (by Admission Year)ProgramCohorts Consented\
(Admission Year)Total Number ApproachedNumber\
ConsentedConsent Rate\
(of approached)Medical School2012--20181598**1438**90%GME Total (Residents & Fellows)2007--2018**2627198876%**

Store data in a protected location, with limited access {#Sec10}
-------------------------------------------------------

A high level of protection for this type of data is mandated by these regulations. Establishing data protection protocols that are in-line with appropriate regulatory authorities is essential. Storage of protected information on an appropriately secure server is crucial for privacy protection \[[@CR19], [@CR20]\]. The MER registry includes educational data protected under The Family Educational Rights and Privacy Act of 1974 (FERPA) \[[@CR21]--[@CR24]\].

Develop a standardized processes for registry data requests {#Sec11}
-----------------------------------------------------------

Registry leadership needs to establish a process for making decisions about requests for data. A simple, well designed data request form that assess the degree of fit to the goals and regulations of the registry serves as an efficient way to begin the approval process and also serves to communicate those goals and regulations to potentially interested researchers. The registry consent applies only to routinely collected educational information as part of the required curriculum. This can cause confusion since researchers are often seeking to evaluate the impact of a curricular intervention. We often need to clarify that an intervention that is not a routine part of the curriculum - not available to all learners - would not meet registry criteria. In the case of an experimental design where only some students have access to the intervention, investigators need to approach the IRB directly for review. Once it is established that a request is appropriate, there needs to be a transparent, documented decision-making process, and timely feedback given to requestors.

The DREAM data request process is standardized (Table [4](#Tab4){ref-type="table"}, Fig. [2](#Fig2){ref-type="fig"}). Interested collaborators speak with registry representatives informally to review the scope of covered data and approval requirements. They then complete a data request survey, which is housed in REDCap, an IRB approved data program that collects essential study information (Table [4](#Tab4){ref-type="table"}) \[[@CR18]\]. PrMEIR's internal team (authors SZ, LA, CG, JW, AK) reviews and discusses each proposal, follows-up to request required additional information, and provides a final decision. A registry data request is often an iterative, conversation, consultation and negotiation between the researcher and registry leadership. During the approval process, registry officials and applicants discuss study design, assessment strategy, and research questions. As noted earlier, this process helps develop applicants as education researchers, helps share information and knowledge about data, and serves to build collaboration among education researchers and synergies in education research projects. The decision of all registry requests is recorded in a request log available for audit by the IRB. Table 4Registry Data Request FormQuestionsResponse OptionsDemographics**Name of PI**Text box**PI Role/ TitlePI DepartmentPI EmailAre you the PI?**Y/N**Are you (or the PI) already named as a Co-Investigator in either the Medical Student Registry or the Resident Registry IRB?**□ Co-Investigator in the MEDICAL STUDENT Registry□ Co-Investigator in the RESIDENT Registry□ None of the above□ Not sureResearch Study Details**Please list all relevant collaborators:**Text box**Please describe your proposed study's RESEARCH QUESTION.Please indicate which of the following groups are included in your proposed study's SAMPLE:**□ Medical Students□ Residents□ Fellows□ Other**Please describe your SAMPLE in greater detail (e.g., Class year or cohort, etc.).**Text box**Please indicate which of the following routinely collected educational data you would like to include in your proposed study:**□ Knowledge exams□ Peer assessments□ OSCE performance□ Assessments of clinical performance□ Shelf Exams□ Step Exams□ Board and/or In-Service Exams□ 360 Assessments□ EHR/EMR (including chart reviews)□ Panel performance data□ Pre- and post-curriculum questionnaire data□ Program evaluation/QI data□ Needs assessment surveys/questionnaires□ Admissions/entrance data□ OTHER**Please describe the data sets in greater detail and/or specify which OTHER data you are interested in.**Text box**When do you plan on using this data for your study?Please describe the general research design you are using in this proposed study.**Confirmation of Eligibility for Registry**Does this study involve ONLY routinely collected educational data?**Y/N**Does this study involve ONLY routinely collected educational data?Does this study introduce any new curricular activities or interventions that are being conducted SOLELY for the purpose of research?Does this study involve collecting new or additional data from learners SOLELY for the purpose of research?Is the delivery or the content of educational materials and/or experiences being affected by the proposed research study?Are you able to obtain the routinely collected educational data for your study?Do the routinely collected educational data elements include the learners' names or other identifier (e.g. Kerberos ID)?How does the proposed study seek to contribute to improvements in medical education?**Text box**Any additional questions or concerns you would like to share?**Mandatory Documents**Please attach a copy of your current CV/Resume.**File upload**Please attach a copy of your current CITI Training Completion Report.**

Maintain transparency around data usage & research {#Sec12}
--------------------------------------------------

There are many concerns around use of education data for research. Some believe that learners are becoming more reluctant to allow their educational data to be used for research \[[@CR13]\]. In our experience, curricular leaders often argue that they have ownership over the data produced during the conduct of formal curriculum they direct. In the era of "big data", the public has had reason to become increasingly concerned about data use and sharing happening without their knowledge or consent. Public surveys show large variation in trust over use of personal data. Concerns have heightened in the wake of recent privacy breaches on social media platforms and in workplace information systems \[[@CR25], [@CR26]\]. Medical Education researchers along with partners in the research regulation community must consciously and constantly monitor the protection of rights of research subjects. Pragmatically, this means that data usage plans should be outlined in detail, both verbally and in writing, throughout the research process and researchers must plan to communicate timely results to collaborators and stakeholders.

DREAM documentation outlines data use terms during consenting periods and shares updates with the PrMEIR/ ROMEO community regularly through annual email reminders. Registry personnel provide documentation of the terms of DREAM data usage as part of research training workshops and master's programs for our community. The registry adheres to FERPA mandates by seeking explicit, plain-language consent to use learner data and by maintaining a record of all uses of those data. This process routinely evolves with the changing needs of registry users and within the context of the global data community. We continue to uphold that each learner's data belongs to them as individuals and therefore they must give explicit consent for the collection, pooling, and analysis of their data.

Engage in continuous quality improvement {#Sec13}
----------------------------------------

Internal quality improvement processes are vital to making a MER registry a dynamic engine within a vibrant and productive MER community of practice rather than simply a bureaucratic burden. The review process must fall in line with standard IRB continuing review requirements, including updating enrollment numbers, adding and deleting team members, and approving updated consent forms and procedures. However, we recommend going beyond this and ensuring that critical team members discuss, document, and troubleshoot any issues that have developed during the previous year of implementation in light of the goals of and vision for the registry. The PrMEIR team meets regularly to discuss research, consenting of trainees, and dissemination updates as well as routinely reviews the goals for DREAM.

Principle 3: a MER registry should add value to your institution or collaboration by creating a community of practice {#Sec14}
=====================================================================================================================

Ensure the registry is trustworthy {#Sec15}
----------------------------------

Trust is established by maintaining the integrity of the process and is vital in moments where risk or uncertainty exists \[[@CR27]\]. In instances where trust is threatened, registry representatives must work to maintain and re-establish lost trust through regular, clear communication and transparency.

DREAM personnel work to be transparent about data collection, management, sharing and usage during initial consenting of subjects. Personnel maintain transparency after work is shared publicly (i.e. presentation and publication). We regularly respond to informational requests, make formal and informal presentations about the registry, and have basic information on our work publicly available on our website.

Over our 12-year history with consenting trainees, there has been just one, single complaint from a consenting subject about the registry raised to the IRB. This triggered a detailed audit requiring a full investigation of registry practices and review of data. Responding to this audit, which was time consuming and challenging at the time, required us to further strengthen our policies and practices and correct a few clerical mistakes (e.g. we used out-of-date IRB approved consent forms for a consenting session) unrelated to the complaint. In retrospect, this was a critically important and highly valuable "stress test" for the registry, providing much needed pressure to maintain rigorous trustworthy processes.

Provide consultative services for approved registry researchers {#Sec16}
---------------------------------------------------------------

To maximize the validity of DREAM based research and in the spirit of collaboration, PrMEIR and the larger ROMEO community offers mentorship, introduction to institutional resources (e.g. research librarians, database selection and use, consultative statisticians) and support (e.g. research assistance, transcription) pragmatically \[[@CR28]\]. During the data request review process, study protocols and data analysis plans are refined. Registry researchers are routinely welcomed to registry management meetings, and to present at larger PrMEIR meetings for guidance and mentorship \[[@CR28]\]. We have found that this enables researchers to hone their plans by refining research questions, identifying study appropriate conceptual and theoretical models, and crafting data analysis plans. When studies are underway, we provide assistance in abstract and manuscript preparation individually and in groups. Most commonly we find ourselves helping researchers put their work into the context of the existing literature and with articulating the implications of their research. Over time, this has allowed us to build a robust medical education research community in our institution.

Create a space for a community of practice {#Sec17}
------------------------------------------

Communities of practice are groups of people who come together physically and/ or virtually to collaboratively learn and share in developing a joint enterprise through establishing an engaging social structure and sharing expertise and resources \[[@CR29]\]. The ROMEO unit began in 2005, having originally been designed as an interprofessional, interdepartmental collaborative community aimed at conducting medical education scholarship to improve patient and population health. With weekly research meetings, ROMEO served to build a community of researchers with shared passions for contributing to the MER field. The output of this community reflects a wide range of research areas and a rich network of collaboration (Table [2](#Tab2){ref-type="table"}).

The DREAM registries are key projects that tie the ROMEO community into a rich network of collaborators across health professions and clinical disciplines, including psychology, learning and library sciences, informatics and more. Further insight into the history can be seen when looking at how data collection and structuring evolved to meet new demands, all of this, in summation, created a vibrant community of practice.

Conclusions {#Sec18}
===========

MER registries have the potential to provide the much-needed infrastructure enabling the community to conduct programs of research that fill critical gaps in our understanding of the direct link between health professions education and the health of patients. This work has the potential to be transformational. We have built a community of practice within the NYU community through the building of DREAM and hope, by persisting in this work the full potential of this tool and the community will be realized. At present, researchers with access to the registry have focused primarily on curricular and program evaluation, learner competency assessment, and measure validation (Table [1](#Tab1){ref-type="table"}). We hope to expand the output of the registry to include patient outcomes by linking learner educational and clinical performance across the UME-GME continuum and into independent practice. Future publications will reflect our efforts in reaching this goal and will highlight the long-term impact of our collaborative work.

We are also working toward making these de-identified education research data sets publicly available and in particular are working with other medical schools to implement similar registries in the hopes of being able to make comparable data from multiple institutions in order to explore the many contextual factors that are of interest to the medical education community. The advice outlined above, reflects our hard-earned learning about how to build and maintain a productive MER registry.
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